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PREFACE 

The Defense Documentation Center's micrographics program 
is described, including the technical aspects of micro- 
form production and the equipment that makes these tech- 
niques unique In the production of microform products. 

DDC relies on microform as a storage and production medivun. 
Roll microfilm and microfiche are handled side by side, 
and new applications are constantly sought for these 
micromedia.  The vast collection of more than 70 million 
pages of text, drawings, and photographs must be availa- 
ble for reproduction on a daily request basis.  Shelf 
copies of these documents are uneconomical to store on 
a continuing basis since only a small percentage of the 
documents over two years old are requested. 

This is a prime application for high quality micrographics, 
since the original documents are destroyed.  All subse- 
quent reproduction, including offset press masters, are 
produced from microform. 

The micrographics system at DDC is designed for and 
operated in a production environment.  The enlargement 
of documents from microfilm on a production scale is a 
compromise for lowest cost, highest volume, and best photo- 
graphic quality.  Emphasis is placed on making a master 
microfilm of consistent quality to enable volume duplica- 
tion and enlargement without the need for continuous ad- 
justment of exposure variables. 

Computer-Output-Microfilm is another micrographics process 
used at the Center.  This report will not include that 
process as it is reported in AD 708 6 00, An Interim Process 
Report of Computer-Output-Microfilm Activities and Expe- 
riences at the Defense Documentation Center, by Samuel E. 
Blumberg. ~~ 



This document reflects the outstanding contributions 
of Mr. George P. Quigley and his staff of personnel in 
the Photographic Processing Division, Directorate of 
Production.  These contributions make this report sig- 
nificantly different from any other on production micro- 
graphics. 
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PAST MICROGRAPHICS EFFORTS 

Microphotography of documents distributed by DDC began 
as a means of quickly recording and controlling a vast 
amount of captured German aeronautical research program 
documents at the close of World War II,  One of our pred- 
ecessor organizations, the Air Documents Division at Wright 
Field, Ohio, sorted through 1500 tons of documents in an 
effort to pass on to American industry the closely guarded 
German and Japanese secrets that ranged from rocket fuels 
to synthetic rubber.  Out of more than 800,000 documents, 
55,000 formed the beginning of the DDC document collection, 
and, beginning in December 1945, those documents were cata- 
loged, abstracted, indexed, and recorded on microfilm. 

Roll microfilm {35mm) was produced for each document 
and duplicated using a diazo process.  Enlarged reproduction 
of the microfilm was accomplished using V-mail silver halide 
paper enlargers and developers converted to 35inm operation. 
These machines produced enlargements at a 5 feet-per-minute 
rate and subsequently were converted to 15 feet-per minutr 
operation. 

Microcard production and distribution was initiated in 
April 1954,  The microfilm format was changed from 35inm to 
16mm and document copies were offered as full size, microfilm 
and microcard reproductions.  Approximately 66,000 titles 
were offered in the microcard format until May 1961 when the 
program was discontinued and 35mm microfilm was again adopted. 

Electrostatic reproduction units manufactured by Xerox 
as "Copyflo" were placed in operation in late 1956.  Our 
organization was than known as the Armed Services Technical 
Information Agency (ASTIA).  By 1960 the V-mail equipment 
was completely replaced by nine electrostatic units operat- 
ing at 20 feet-per-minute each, two shifts per day. 

ASTIA was reconstituted as the Defense Documentation 
Center for Scientific and Technico !. Information (DDC) in 
1963.  That year requests for more than one million documents 
were filled. 

In August of 1965 microfiche replaced 35inm roll micro- 
film as the basic microform for storing documents.  The 
microfiche format is a sheet of microfilm 105 x 145mm, approx- 
imately 4x6 inches, having a pattern of images 12 across 
in 6 rows filmed at a reduction ratio of 20:1.  The first row 



of the first sheet is used for an eye readable title area.1 

Automatic microfiche enlargers were installed to produce 
paper copy enlargements.  These units, Microcard Model EL-4 
enlargers, used a dry-silver, heat-developed paper.  This 
process in contrast with the Copyflo operation was slower 
and more costly, and it produced documents having less de- 
sirable physical characteristics for DDC users. 

Alternative production equipment for inexpensive and 
fast microfiche enlargements was not available, so dual 
format (35mm and microfiche) operation was established. 
Enlargements are now made from roll microfilm while dis- 
tribution copies of film are in the microfiche format. 
Equipment was modified to produce new machines capable of 
converting roll microfilm to fiche and vice versa.  In the 
future, a dual-format camera will be used (another modifica- 
tion) that produces both roll microfilm and microfiche in 
one exposure. 

MICROFICHE PROCESSING 

DOCUMENT INPUT PROCESSING 

Each document accessioned by DDC is microfiched in the 
initial processing.  On the average, 170 documents are 
processed daily into the technical report collection.  The 
processing flow includes initial acceptance screening and 
descriptive cataloging of each document (title, author, 
source, technical report number, contract producing the 
report) and determination of distribution and security con- 
straints.  The document is then examined by a subject— 
oriented scientist who reviews the document for scientific 
content and assigns retrieval terminology for computer search- 
ing.  The author's abstract is reviewed and edited for com- 
pleteness, accuracy and machinability. 

TEXT PROCESSING SYSTEM 

Cataloging, retrieval terminology, release or distri i- 
tion conditions and the narrative abstract are stored on 
magnetic tape and searched, using magnetic mass storage '.rums. 

Federal Microfiche Standards, Committee on Scientific 
and Technical Information (COSATI) , Federal Council for 
Science and Technology, 3rd ed., April 1968, PB 16763 
available from the National Technical Information Service, 
Springfield, Virginia, 22151. 
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This information is transmitted to the computer area from 
Heyboard stations at various locations in the input process- 
ing path using a data input application package called "Text 
Processing System."  Docvunent data is therefore available on 
a daily basis even while the docvunent is still in initial 
processing.  An editorial group recalls and reviews the input 
data and releases it for permanent storage. 

MICROFICHE HEADER PREPARATION 

Since microfiche must have an eye-readable title and 
data area a method was developed to retrieve the information 
in the proper format from computer storage.  This eliminated 
a requirement for additional manpower to type the titles and 
produced error-free copy.  As docvunent data input to the 
computer is completed for each docvunent the entry is flagged 
and on a daily basis the fiche header information is pritned 
out.  (A printout copy is sent to docvunent storage daily for 
pulling documents for microfiche processing.)  The original 
copy of the printout is sent to the Quality Control Branch2 
in the microphotographic area.  The original printout is 
examined for photographic quality and sent to the copy camera 
area where negative sheet film reproductions are shot for cut- 
ting and use during report filming.  Back-lighted title holders 
on each microfiche camera, a DDC development, produce sharp, 
high-contrast fiche titles.  These computer-prepared fiche 
headers are produced at lower cost and lower error rate than 
conventionally typed headers. 

MICROFICHE MASTER GENERATION 

DDC uses five 105mm microfiche cameras.  One camera is 
a variable reduction ratio Bell and Howell Microfiche camera 
and the other four are fixed, 20:1 reduction Microcard (now 
NCR) Model SR-1 cameras. 

Documents arrive daily at the microfiche camera area and 
are immediately entered in a docvunent control log.  This log 
serves as a locator and status indicator for documents during 
micrographic processing.  If a docvunent must be recycled be- 
cause of some filming sequence error or fails to meet standards 
of master microfiche quality, the log will indicate the proc- 
essing status.  (In a high volume microfiche operation involv- 
ing classified material, a central log is essential.) 

2Refer to Figure 1 for photographic equipment and 
organizational locations. 



Photographic Processing Division 

PRODUCTION BRANCH 

1. Bell and Howell Microfiche Camera 
2. NCR (Microcard) SR-1 Microfiche Camera (4) 
3. Roll to Microfiche Converters (2) 
4. Kodak MRD-2 Roll Camera 
5. Microfiche to 35mm Converter (3) 
6. Microfiche to 16mm Converter 
7. Ozalid-GAF Microline FP-2 Duplicators (2) 
8. DDC Diazo Strip Printer 
9. Kodak Prostar Developer (2) 

10. Xerox Copyflo Enlarger (3) 
11. Kodak Silver Roll-to-Roll Printer 
12. APAC-DDC Silver Sheet-to-Roll Fiche Printer (2) 
13. Technifax HiR Diazo Fiche Duplicator (2) 

EQUIPMENT EVALUATION AND 
QUALITY CONTROL BRANCH 

14. flichards-DDC Microfiche Inspection 
Station (2) 

15. Macbeth Quantalog Desltometer 
16. Film Testing Lab. 
17. Pakomat Film Processor 
18. GAF Transflo Processor 
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Microfiche headers arrive daily from the copy camera 
area and are matched with their respective documents. 
Special documents, that is, documents of unusual dimensions 
or those having a large number of oversized fold-out pages, 
are separated for assignment to the Bell and Howell variable 
reduction camera.  Documents awaiting the cameras are stored 
on holding shelves in accession number order.  Since accession 
numbers in the AD-500,000 series are all classified and the 
AD-800,000 series are all unclassified, accession number 
order also separates the classified documents, simplifying 
inventory control. 

A camera operator is assigned a batch of documents 
approximating a daily workload.  The operator then assigns 
a reel number and receives a DDC Form 08, Camera Operator's 
Listing, the batch of documents and their corresponding 
header film slips.  During filming the camera operator uses 
the form 08 listing to indicate filming sequence, notations 
as to equipment functioning, and retake information when an 
error in sequence or filming procedure is discovered during 
filming requiring a restart.  The form 08 accompanies the 
reel of film during its entire processing in the micropho- 
tographic area.  Cameras are unloaded and the film is de- 
veloped daily. 

Documents are photographed one page at a time rather 
than "two-up" or two pages side-by-side.  Oversize documents 
and those having large fold-out drawings and illustrations 
were an important consideration in choosing that mode of film- 
ing since they must be photographed in overlapping sections. 
The camera operator sections the areas to be photographed 
with each shot and applies a section number for reader reference 

INSPECTTON AND QUALITY CONTROL 

The developed reels of camera master film are sent with 
accompanying form 08 listings to the quality control group 
for inspection.  Each master film is examined for resolution, 
page sequence, hand shadows, and any other deficiencies that 
would indicate the required overall quality had not been 
achieved.  Notations- on-the log sheet made by the camera 
operator are checked against the film during inspection.  If 
an operator had a strange noise in the camera or suspected 
a filming error a notation on the log sheet alerts the film 
inspector.  Measurements of background density, line clarity 
and archival permanence -re also checked against a standard 
for consistency.  Production duplication and enlargement of 
future distribution copies of documents can then be achieved 



with minimum need to alter settings on high volume processors. 
Rejected masters are crossed out with a marking pen and the 
log sheet is returned with appropriate notations to the 
camera section for retake. 

INITIAL DUPLICATION 

After passing inspection and quality control checks, 
a positive silver master copy is produced using a Recordak 
roll-to-roll duplicator.  The positive master is inspected, 
cut into sheet and copied the required number of times on 
an APAC duplicator, producing negative microfiche in 400- 
foot rolls. 

The copies are developed and sent to the Quality control 
group for inspection.  Defective fiche are marked with a 
large X and reordered.  The rolls are then released for 
cutting, collating and enveloping.  The X-ed fiche are dis- 
carded during the cutting operation on automatic fiche 
cutting equipment. 

After having been placed in envelopes and grouped by 
document number, the fiche are transferred to a staging area. 
Here they are distributed into trays, one for a disaster 
vault file and others for organizations receiving fiche on 
an automatic basis by profile. 

MICROFICHE STORAGE AND DUPLICATION 

Microfiche masters are retained in storage for subsequent 
duplication or for enlargement into paper copies.  DDC does 
not prestock duplicate microfiche or paper copies as the 
demand for copies of a particular report cannot be predicted 
w;L;:h * re:Liability sufficient to justify the additional storage 
and file maintenance.  Each request for extra copies of a 
report is satisfied by copying a positive or negative silver 
master.  Using this original master as a working copy, rather 
than an intermediate master, produces duplicates having a 
quality level exceeding Federal standards.  This concept of 
maximum quality of microfiche was adopted because many of 
DDC s customers also duplicate and distribute microfiche copies 
to their customers using DDC microfiche as masters. 

Demand microfiche copies are produced using Technifax 
Corporation Hi-R diazo duplicators.  Experiments are underway 
investigating other equipment and procedures such as small 
diazo exposure units that would be located at the microfiche 
files where copies could be exposed and the master returned 



£Lfile in-3
02e °Peration-  Development and packaging of 

=n^XPOSed duPlicate films for shipment is completld in another area apart from the files. "ipj-etea in 

FULL-SIZE COPY PRODUCTION3 

REQUEST VALIDATION 

Requests for full-size copies of technical reports 
received each day are checked that night by cSmpSSr tJ 
determine customer authorization for receiving the reports 

?eqSSs?f ^ESSrLn^6" forms *" -achine-pri^ti^for^alld 
ca?d  aJd  ?o^ of«=fi"%a.maxllng labe1' a shipment control card, and, for classified documents, necessary security re- 
ceipts.  The shipping documents are sorted into categories 
üy type of copy desired and sequenced by accession nGmber. 

PREPARATION FOR ENLARGEMENT 

„n* nyP^n-uef^ipt 0f the validated orders in the Assembly 
S^lifS^   0"uBranCh eaCh rnornin5' microform masters are retrieved from the storage files.  If the master is roll 
Br«nAh:L3H^LS®n^t?J

th? f1320 Strip Pinter in the Production 
K    o^ lre ^^vidual document strips are copied into thin- 
™^^02"fOOt r0llS  0f diaz0 film-  The document strips of master film are then returned to storage. 

^HO ^*fv.th® master is fiche, and no 35mm copy is available, 
in%ÜCne ^S ^nt t0 the fiche-to-toll film converter arel 
tS ISm fJ?m!    BranCh al0ng With 0ther fiche for c°*ve?sion 

P^=4-^ÜP2Sed-I
fi:!-m froIJl the converters is developed in a Kodak 

Prostar developing unit.  Since this developing unit does 
not require a dark room, it can be located alongside the 
r^n™f*0^an? Printi^ equipment.  The master microfiche is 
returned to storage after conversion. 

ENLARGEMENT 

The film produced from fiche conversion and from the 

pSdLrio??1 ^ l0aded in XerOX CoPy"° Printers whicS produce rolls of paper enlargements at 4 0 feet-per-minute 

Se t-pS0mini^ade ^ ■ Speed 20nVersi0n f rom ^Ina^Ttö 
dSSid Irö™ f^ operation.  After printing, the film pro- 
duced from fiche conversion is sent to storage for filling 

3See Figure 2. 
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Jy™%^?q  St! f0f ?aper coPy-  T116 inexpensive thin base 
diazo film produced in the strip printer is discarded aJter 
printing.  This intermediate film replaced a costly splic- 
ing and unspl icing operation and this procedure provides 
availability of the stored master film within a dlj 

BINDING AND SHIPPING 

wh-^^i18 0f PaPer.enlargements are transferred to a bindery 
*~ ^ 5e£ arfl,?

ut into documents.  Manual cutting boards   y 
are used for this operation.  The rolls of paper are mounted 
IL^^'^r11  fted sPindl-s triggered by a KigSpSJl on 
the paper.  Experience has shown this manual operation to 
be more effective and efficient than the slower photocell- 
activated cutters that have been tested at DDC. pnoi:oce-L-L 

„4 4.^ ^hej_
cut Pages are jogged and then stapled or bound 

with fasteners.  After trimming, the documents are given a 
quality ch-ck, wrapped and shipped.  The shipping request? 
a punched computer card set that accompanied the ordlr, is 
caf^   ™;  i"^8 Pfoduces.a mailing label and a shipmeAt 
card.  The shipment card is returned to the Data Processina 
Division to complete the docvunent order record.  For classi- 
fied documents, accountability records in the card set are 
completed and included with the shipment. 

Automatic Document Distribution 

with ihSf~iC D^c"inent Distribution (ADD) provides customers 
TiS shiPments of documents according to their particular 
interest profiles on an automatic basis.  The number and 
type of recipients are controlled for this program. 

The ADD production cycle begins with preparation of 
^Z^mP^ellD-Stt:ngS'      0ne is sequenced by document accession 
number, listing the customers who are to receive each docu- 
ment; and the other in customer sequence, listing the AD- 
numbers of the documents to be shipped.  After the print- 
?ü  »"f rariewed by a project officer they are released to 
the Productxor- Branch. 

Positive silver master fiche are used for producino 
negative distribution fiche on the sheet-to-roll printer, 
which produces 400-foot rolls of negative fiche.  The copies 
£fJtrln$*\*nä  Sent t0  ^iity control for iAspecJiS! 
Defective fiche are marked with a large X and reordered. 
The rolls are then released for cutting, collating and 



enveloping.  The X-ed fiche are discarded during the cutting 
operation on automatic fiche cutting equipment. 

The fiche now in envelopes and grouped by document 
number are transferred to a staging area.  The staging area 
contains a microfiche storage tray for each ADD customer. 
The trays are filled according to the computer listing. 
Security, distribution limitations, and overall quality are 
noted in a final check given each customer after the last 
fiche are distributed to the trays. 

Security receipts are generated for each tray and a 
shipping list is attached. The trays are transferred to 
Shipping, completing the cycle. 

EQUIPMENT MODIFICATIONS 

Modified and redesigned equipment are important to 
microphotographic systems since equipment does not exist 
to perform many necessary production functions required 
in this expanding technical field. 

^ r.r.'The   c°ncePts leading to the modifications were designed 
öy DDC technicians and necessary precision machining and 
optical installation were performed by contractors.  In 
some instances the equipments produced are more than modi- 
rications of existing equipment.  The microfiche converters, 
fiche-to-roll and roll-to-fiche, for example, have a new 
role and contain different internal mechanisms. 

The following operational characteristics and photo- 
graphs of six examples of equipment modification were chosen 
as those that make this micrographics program unique. 

10 
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APAC-DDC MICROFICHE SHEET-TO-ROLL PRINTER

An American Photographic Appliance Corporation (APAC) 
Printer was modified to an automatic, repeat exposure, 
sheet-to-rol1 , microfiche contact printer utilizing 400-foot 
rolls of 105mm-wide silver photographic film. Modifications 
included a platen for holding and positioning the master 
fiche that slides out for ease in loading. The roll film 
transport system and light source were also modified to 
accommodate the silver film stock.



OPERATIONAL CHARACTERISTICS 

The 
of times 
second. 

Master Microfiche sheet Is exposed a preset number 
at a cyclic rate of approximately one exposure-per- 
The actual exposure Is one-fourth of a second, but 

a time delay Is Incorporated after the light source Is 
extinguished to allow the filament to completely extinguish 
This is 
as such 

necessary 
is used. 

to prevent image smear, since no shutter 

area 

A pressure platen compresses the film stock to the 
master fiche prior to exposure using pressurized air.  The 
contact between film and master is uniformly firm and pro- 
duces copies with good resolution over the entire image 

* JC.I
he variables of exposure time, light intensity, delay 

of film advance, and number of cycles are all directly re- 
settable by calibrated dials. 

Spring-loaded clips are provided on the printing platen 
to hold the master film in position during exposure. 

PRESENT STATUS AND APPLICATION 

Two machines are installed and are used for, all Initial 
duplication of microfiche.  One unit is masked to print 
positive, and the other, negative formats. 

Recordak Microfile Card film number 8464 is used in 
400-foot rolls and developed using a Pakomat Processor. 
Three rolls can be processed at a time at 40 inches- 
minute each. 

■per- 

12 
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DDC STRIP MICROFILM DIAZO PRINTER

The objective of this modification was to make a machine 
capable of rapid exposure of short, individually fed, strips 
of master microfilm and produce long rolls of exposed diazo 
film. The exposed rolls are developed rapidly in GAF Micro

line duplicators and cut to be transmitted to requesters.
Long rolls of thin base diazo film are also produced as inter

mediate master rolls for Copyflo full-size electrostatic en

largements, thus allovn'ng the strips of master film to be 
returned to file. The manual operation of heat splicing 
strips of master film for roll duplication and enlargement, 
then cutting the rolls for refiling, was eliminated by this 
modification.



CONSTRUCTION   AND  OPERATIONAL   CHARACTERISTICS 

Construction  of   this   equipment  was   performed  on   con- 
tract  by   the  Aero   Geo  Astro   Division  of  Alken   Industries 
Inc.,   Alexandria,   Virginia. 

The  basic  mechanism  Is   a   drive  and  exposure   unit  from 
a   GAP  FP-2   Mlcrollne  Roll   Film  Duplicator.     The  mechanism 
1s  mounted  on   a   tilted,  horizontal   chassis.     Power  required 
Is   120-volt,   10-amp,   single-phase,   as   provided  by  conven- 
tional   wall   outlets. 

The  unit   exposes   dlazo  film   at  a   nominal   operating 
speed  of  10   fee-per-mlnute   at   light  source lialf-llfe.     The 
speed  of  transport  Is   variable   from 0  to  approximately  30 
feet-per-mlnute.     The   film  capacity   ts   1000-foot  rolls   and 
either  reels   or  cores   can  be  mounted  on   the  spindles.     A 
400-watt,   high   pressure  mercury   vapor   lamp   Is   the   light 
source   enclosed   Inside  an  optical   quality  polished  glass 
cylinder,     A  fast  rewind  spindle   is   provided   at   the   bottom 
center of  the   chassis   to  rewind   completed strips   prior  to 
return   into  filing  cassettes. 

STATUS   AND   PERFORMANCE 

The   unit   is   now  being   used   on   a  production   basis   for 
exposing  strips   of  master  film  to   produce  duplicate  micro- 
films   to   fill   daily   requests,   and   to  produce   200-foot   reels 
of  thin-base   intermediate  master  diazo   for  Copyflo   enlarge- 
ment . 

Performance   has   been   very  satisfactory   from   both 
quality  and   reliability  standpoints.     Overall   production 
and work   flow   have   improved   since   less   handling   is   required 
and  out-of-file   delays   for   requests   have  been   reduced   by 
the  timely   return  of   the  master   film  to   storage. 

Contract  specifications   are   prepared  for  procurement 
of  additional   units   to   allow  sufficient   production   capa- 
bility   to  eliminate   the  splicing   operation  still   required   - 
for  peak  workloads. 
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DUAL MICROFICHE AND ROLL MICROFILM CAMERA

The objective of this modification effort was to make 
a camera that would simultaneously expose 35mm as well as 
microfiche images. A minimum of additional operator effort 
and no loss of production over conventional microfiche 
exposure was a goal. The required camera modifications 
were performed on contract by Mechanical Technology Company 
Inc., Alexandria, Virginia.



CONSTRUCTION 

urox   Sa!1?a2iy,the unit 1s a Microcard Corporation (now 
NCR} Model SR-1 step-and-repeat microfiche camera upon which 
a Kodak Model C camera head Is mounted.  The Model C Is equip- 
ped with an 87mm f4.5 lens and Is electrically connected to 
the SR-1 control circuits.  A beam-splitting mirror Is mounted 
In the optical path of the SR-1 and displaces part of the 
Image to the side-mounted roll film unit. 

The dimensions are essentially those of the SR-1, 
84 inches high, 54 Inches wide, and 39 Inches deep, having 
a weight of approximately 850 pounds. 

STATUS OF PERFORMANCE 

.  , I1?? "n1t 1s now being used on a production basis for 
dual filming of selected reports.  Resolution and overall 
quality are high and well within government and military 
specifications.  The other microfiche cameras are present- 
ly being modified.  Modifications will use a Kodak MCD-2 
roll film camera head with an EL-N1kkor 80mm f5.6 lens.  A 
first surface mirror attached to the lens mount and offset 
from the SR-1 optical path will be used in place of a beam- 
splitter.  The EL-N1kkor lens Is used "wide-open" at f5 6 
and preliminary tests indicate excellent resolution and 
performance will be obtained. 

OPERATIONAL CHARACTERISTICS 

*4   Operation is the same as a standard Microcard Corpora- 
tion Mcüel SR-1 step-and-repeat microfiche camera.  The 
only additional function that the camera operator^ has is 
to load and unload the roll microfilm camera head.  Both 
cameras use Kodak AHU microfilm and are unloaded for proc- 
essing at the end of each shift.  The roll film unit does, 
however, require more frequent loading and the operator 
must remain alert to footage remaining in the roll film unit 
prior to beginning each new microfiche title.  Since both 
cameras are triggered from a common switch the roll film 
camera can only be reloaded between titles. 
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BACKLIGHTED TITLE HOLDER

The objective of this modification was to improve 
image uniformity and contrast on microfiche titles (acces 
Sion numbers, security markings, and title information).
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DDC ROLL MICROFILM TO MICROFICHE CONVERTER

The objective of this modification was to make a machine 
capable of converting 16mm or 35mm microfilm to Federal 
(COSAH) specification microfiche. The conversion was per

formed by the Aero Geo Astro Division of Aiken Industries Inc., 
Alexandria, Virginia, using a Microcard EL-4 chassis.



OPERATIONAL CHARACTERISTICS 

Kodak direct duplicating film, 105mir, on daylight 
loading reels is used to provide negative mic;ofiche 
directly upon normal development. 

Positioning of microfiche film for next frame exposure, 
and advance to next line is automatic.  Exposure begins on 
lines one or two, leaving header area clear if desired. 

The roll film to be copied is manually positioned 
across an aperture on the outside front of the converter. 
Reels are provided for long rolls.  The aperture is back- 
lighted between and during exposures, which aids manual 
positioning and alignment. 

Production speed varies with operators.  An average 
operator produces approximately 40 fiche per shift. 

CONSTRUCTION AND DIMENSIONS 

A steel rack frame that provides structural support 
is paneled with sheet metal.  A side panel provides access 
to wiring.  Front panel doors provide access for loading and 
maintenance.  The frame and housing dimensions are those of 
the basic EL-4; 62 inches high, 30 inches wide, and 25 Inches 
deep (plus 6 Inches for roll film positioning unit).  The 
weight is approximately 450 pounds. 

PRESENT STATUS AND APPLICATION 

Two machines are operational and are used on a produc- 
tion basis to convert documents on 35 and 16mm roll film 
to microfiche as requested.  Header information is typed, 
photographed, and applied to the film produced by the con- 
verter.  Diazo copies are then made for distribution.  The 
microfiche meet Federal specifications for format and tech- 
nical characteristics as distribution copies. 

The control panel provides for adjustment of exposure 
light intensity, and positioning of the microfiche auto- 
matic stepping head for first frame to be exposed.  Since 
autopositive type film is utilized, any frames or line areas 
that are to be clear, such as title area and first frames 
of the first line, must be "flashed" or exposed to clear 
light to burn out the image areas. 
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DDC AUTOMATIC MICROFICHE TO ROLL FILM CONVERTER

The objective of the modification effort was to produce 
from an EL-4 automatic dry silver enlarger a machine capable 
of converting COSATI specification microfiche to 35 or 16mm 
roll microfilm automatically, without sign reversal (nega

tive to negative). This conversion would enable subsequent 
enlargement of the information on the fiche using a web-fed 
electrostatic Copyflo microfilm enlarger capable of produc

ing enlarged copy at 40 feet-per-minute. This modification 
would result in faster and less expensive paper copy pro

duction than the previous dry silver process using the EL-4 
machine.



OPERATIONAL CHARACTERISTICS 

Programmable automatic stepping to first deslreH frame 
and automatic stopping at last desired frame are provided. 

An entire^ microfiche can be exposed to roll film In 
two minutes and 12 seconds. 

Exposure control Is manual, utilizing a variable light 
intensity calibrated to a step density film mounted on the 
fiche viewing light for operator reference. 

CONSTRUCTION AND DIMENSIONS 

A steel rack frame that provides structural support Is 
panel ad with sheet metal, a side panel provides access to 
wiring.  All relays are octal plug operator replaceable 
mounted on a single panel, accessible through the front 
panel door.  The frame and housing are those of the basic 
Model EL-4, 62 Inches high, 30 Inches wide, and 25 Inches 
deep, with a weight of approximately 450 pounds. 

PRESENT STATUS AND APPLICATION 

Extensive testing of the first model began In June, 1969 
The aim was to develop less expensive, volume reproductions 
on plain paper stock from microfiche.  Four converters (one 
is a fiche-to-16mm converter) are now In operation on a 
production basis.  Costs of reproduction have been reduced 
by one-half as compared to previous dry-silver operation of 
EL-4 s, while production capacity of this approach is sub- 
stantially greater than the dry-silver operation.  Customer 
reaction favors the black print on white paper stock, par- 
ticularly the superior physical characteristics of the paper. 

Kodak direct duplication film is utilized and developed 
in a Kodak Prostar Developing Unit at 10 feet-per-minute in 
90oF Prostar developer. 

Resolution, density, and Xerox Copyflo compatibility 
have been of the highest quality and exceeded expectations. 

SPECIAL FEATURES 

Precision grid reference plate for mounting microfiche 
carrier.  This carrier also serves as an effective mask to 
prevent exposure of clear areas around each frame, and glass 

22 



sandwich design assures a flat plane for exposure of the 
microfiche. 

DESIGN CONCEPT AND CONTRACTUAL SUPPORT 

The design concept was originated at DDC and consist- 
ed of modifying a Microcard Corporation (NCR) Model EL-4 
enlarger designed to produce paper enlargements from micro- 
fiche.  The conversion consisted of replacina the paper 
transport system with a Kodak Model C camera~head installed 
in a new mount with its lens removed.  The projection lens 
on the EL-4 was replaced with an 80mm f5.6 EL Nikkor lens 
providing a two times magnification of the film plane of 
the camera head.  The EL-4 light source modified to accept 
6-volt automobile bulb operation at 2.5 volts.  One unit 
currently is utilizing a 500-watt, internal proximity 
reflector. CZA projection bulb.  Operating speed is essen- 
tially unchanged, but control of exposure light is within 
a better operating range.  The 6-volt automobile bulb must 
be operated at full intensity for average negatives leaving 
little reserve for negatives of above average density. 

Aero Geo Astro Division of Aiken Industries Inc., 
Alexandria, Virginia, with Mr. E. Taubes as project engi- 
neer performed the camera head Installation and collimation 
on a fixed-fee contract.  Wiring modifications on the EL-4 
and camera were performed by DDC technicians. 
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